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PROTECTIVE DEVICE FOR SEAM BEING
WELDED

FIELD OF THE INVENTION

The present 1nvention relates to a hindgas protective
device for a secam being welded. More particularly this
invention concerns such a device for butt-welding two pipes
together.

BACKGROUND OF THE INVENTION

In order to form a neat and strong weld at a secam between
two workpieces it 1s standard as described 1n U.S. Pat. No.
5,126,526 of Schnorrer and in my U.S. Pat. No. 5,235,152
to juxtapose with one side of the seam a so-called hindgas
implement or device. This device forms a generally closed
chamber that extends along the back of the seam and that 1s
flooded with an 1nert gas so that the surface of the weld does
not oxidize. In order to protect the appliance, it 1s normally
made of a ceramic that can withstand the heat of the welding
operation.

In a standard such device as described 1n “Der Praktiker”
(July 1995, pages 330-332) a row of ceramic blocks form
several laterally closed passages through which extend flex-
ible metallic wires so that the device can be shaped to
conform to the shape of the workpieces. Such a device 1s
fairly difficult to fit accurately to the workpieces, especially
when the seam 1s curved, and 1s also very hard to hold
securcly 1n place during the welding operation. Normally
suction or magnetic clips are used to hold the device in
place, making its installation fairly difficult, particularly
inside a pipe.

Another known system uses sticky tape to secure the
ceramic bodies 1n place during the welding operation. While
fairly stmple, the adhesive often lets go when heated by the
welding operation, and the blocks are not held solidly
enough that the chamber between them and the workpieces
can be pressurized or at least effectively flooded with the
protective hindgas. When the adhesive 1s heated 1t can
produce vapors that damage the weld.

OBIJECTS OF THE INVENTION

It 1s therefore an object of the present invention to provide
an 1mproved hindgas-protective device for a scam being

welded.

Another object 1s the provision of such an improved
hindgas-protective device for a seam being welded which
overcomes the above-given disadvantages, that 1s which 1s
casy to 1install, which holds solidly in place during the
welding operation, which has a long service lite, and which
can be removed easily after the seam 1s welded.

SUMMARY OF THE INVENTION

A protective device for welding a seam between a pair of
workpieces has according to the invention a flexible metallic
band extending along the seam, spaced from surfaces of the
workpieces, and having longitudinal edges on which are
carried respective elastomeric heat-resistant strips extending
the tull length of the band and engaging the surfaces of the
workpieces. A flexible ceramic band 1s provided between the
clastomeric strips on the metal band between same and the
surfaces. The band has a face turned toward and spaced from
the surfaces and forms with the surfaces at the seam a
chamber extending along the seam.

Such a device can easily conform to the shape of the seam
when, for 1stance, the workpieces are pipes or otherwise
curved. The metallic band constitutes good support for the
ceramic band, normally formed of a woven ceramic or a row
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of rigid blocks. It due to extreme bending of the device a gap
1s opened up between adjacent ceramic blocks, the metallic
band will block anything from passing the device.

The metallic band 1s of alloy steel and the elastomeric
strips are of a silicone or fluoro-substituted rubber and are
fixed to the edges of the metallic band. The ceramic band 1s
fixed to the metal band and fits complementarily to the metal
band and elastomeric strips. More specifically the ceramic
band 1s of trapezoidal section having side surfaces diverging
away from the workpiece surfaces. The elastomeric strips
have edge surfaces complementary and parallel to the
respective side surfaces of the ceramic band.

In accordance with the invention means 1s provided for
feeding an inert gas to the chamber. To this end the ceramic
band forms a longitudinal passage connected to the gas-
feeder. A porous feed tube 1n the passage 1s connected to an
inert-gas supply to flood the root of the seam with this gas
and prevent the weld from oxidizing before the weldment
material solidifies. This 1s particularly useful when dealing
with alloyed steels where high-quality welds are required.

The metallic band according to the invention has ends and
an outer surface provided at one of the ends with an anchor.
The device further has a flexible tension element connected
to the anchor so that the entire device can be pulled, when
the welding 1s finished, out of the workpiece through a
relatively narrow opening. The metallic band 1s provided at
cach of 1ts ends with a fitting and a clip 1s engageable
between the fittings for holding the ends of the metallic band
and ends of the strips together with the device generally
annular. Each fitting 1s an eye open laterally of the metallic
band and the clip has a pair of legs engageable 1n the
respective eyes. The strip ends are stepped and overlap when
held together.

The strips 1n accordance with the mvention each have a
pair of longitudinal ridges engaging the respective surface of
the workpieces and forming therewith a compartment. These
compartments can be evacuated or to adhere the strips to the
workpieces.

BRIEF DESCRIPTION OF THE DRAWING

The above and other objects, features, and advantages will
become more readily apparent from the following
description, it being understood that any feature described
with reference to one embodiment of the invention can be
used where possible with any other embodiment and that
reference numerals or letters not specifically mentioned with
reference to one figure but identical to those of another refer
to structure that 1s functionally if not structurally identical.
In the accompanying drawing;:

FIG. 1 1s an axial section through a pair of pipes to be
welded using the device of this 1nvention;

FIG. 2 1s a section taken along line II—II of FIG. 1;

FIG. 3 1s a view like FIG. 1 of another device according
to the invention;

FIG. 4 1s a section taken along line IV—IV of FIG. 1,
some parts being not 1llustrated for clarity of views;

FIG. 5 1s a section taken along line V—V of FIG. 3;

FIG. 6 1s another view like FIG. 1 of another device 1n
accordance with the invention;

FIG. 7 1s a section taken along line VII—VII of FIG. 6;
and

FIG. 8 1s a view like FIG. 7 of another device according,
to the 1nvention.

SPECIFIC DESCRIPTION

As seen 1 FIGS. 1 and 2 a pair of coaxial pipes 1 and 2
constituting workpieces have beveled ends 3 that axially



5,944,247

3

confront each other and form a seam gap 4. A hindgas-
protective device 5 1s provided for flooding the root of this
cgap 4 with an 1nert gas, e.g. argon or a nitrogen mix. It
basically comprises an elongated spring-steel band or strip 6
having longitudinal edges set i1n parallel silicone-rubber
strips 7 and provided on 1its face turned toward the seam gap
4 with a band 8 of ceramic material, here of woven and
flexible construction. The parts 6, 7, and 8 are formed for use
into rings but are not annularly continuous. They form a
chamber 9 at the root of the seam gap 4 to which a
pressurized mert gas 1s fed via a connection 10 and a porous
tube 11 that extends the full length of the strips 6 and 8, and
that underlies the edge of the woven ceramic band 8.

Each of the seal strips 7 has a pair of full-length and
axially spaced beads or ridges 12 that engage the inner face
of the respective workpiece 1 or 2 and that form annular
compartments 13 communicating through radial bores 14
with a longitudinal passage 15 formed in the respective
strips 7. A pump 27 connected to the passages 15 allows the
compartments 13 to be evacuated so that the strips 7 solidly
or1p the workpieces 1 and 2. The strips 7 have stepped ends
16 that overlap at 17 and the ends of the band 6 overlap so
that the chamber 9 1s also closed except at the gap 4.

To hold the device § 1n the illustrated annular shape each
end of the band 6 1s provided with an eye 18 open axially.
Legs 19 of a clip 20 are inserted through the juxtaposed eyes
18 to hold the ends of the bands 6 and 8 and strips 7 together.
A fitting 22 connected to the clip 20 1s also connected to a
cable 21. This fitting 22 1s further connected via a flexible

element, here a chain 23, to an anchor at one of the ends of
the band 6.

This device 1s operated by installing 1t 1nside the pipes 1
and 2 1n the 1llustrated position with the clip 20 through the
adjacent eyes 18. The compartments 13 are depressurized to
lock 1t 1n place, and an 1nert gas 1s fed into the annular
chamber 9 through the fitting 10. The welding can take place
with any droplets that fall through the gap 4 landing on the
ceramic layer 8 so that they do not damage the device 3.

Once the welding, normally a TIG or GTAW process, 1s
completed, the feed of inert gas to the chamber 9 1s stopped
and the compartments 13 are returned to atmospheric
pressure, so that the device § 1s not held tightly on the
workpieces 1 and 2. Then the cable 21 1s pulled to first
withdraw the legs 19 of the clip 20 from the eyes 18 and
therefore disconnect the ends of the band 6 from each other.
Further pulling on the cable 21 will exert an axial traction at
the anchor 21 to pull out the assembly, 1n straight condition
if necessary to fit through a small exit hole.

The device Sa of FIGS. 3 through 35 replaces the woven
ceramic band 8 with a row of rigid blocks 8a. These blocks
8a are of 1sosceles-trapezoidal section, with angled end faces
24 that diverge outwardly away from the workpieces 1 and
2 and that fit with complementary angled side surfaces of the
scal strips 7a. In addition the row of blocks 8a 1s formed
with a pair of longitudinally throughgoing passages 25 in
one of which 1s provided the porous inert-gas feed hose 11.
Thus the 1mert gas will be able to enter the chamber 9 from
the joints between adjacent blocks 8a, these joints being
curved as shown at 26 to interfit and ensure that drops of
weldment will not be able to pass between the blocks 8a and
adhere to the steel band 6. This device Sa 1s held 1n place by
conventional suction or magnetic clips not illustrated here.

FIGS. 6 and 7 show an arrangement like that of FIGS. 3

through 5 but here the strips 76 and ceramic blocks 8b sit
flatly directly on the inner surfaces of the workpieces 1 and
2. The blocks 8a are cut out to form the chamber 9.
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In FIG. 8 the system 1s not intended for use 1n tlooding the
weld with inert gas, so that 1t 1s quite flat. To this end a very
flat and flexible woven ceramic band 8c 1s riveted to a
spring-steel strip 6c. This arrangement 1s therefore quite
flexible and can be used even in tubes of relatively small
diameter, or on workpieces of irregular shape.

I claim:

1. A protective device for welding a seam between a pair
of workpieces, the device comprising:

a flexible metallic band extending along the seam, spaced

from surfaces of the workpieces, and having longitu-

dinal edges;

respective elastomeric heat-resistant strips extending the
full length of the band at the respective edges and
engaging the surfaces of the workpieces; and

a flexible ceramic band between the elastomeric strips on

the metal band between same and the surfaces, the band

having a face turned toward and spaced from the
surfaces and forming with the surfaces at the scam a
chamber extending along the seam.

2. The protective device defined 1n claim 1 wherein the
metallic band 1s of alloy steel.

3. The protective device defined 1n claim 1 wherein the
clastomeric strips are fixed to the respective edges.

4. The protective device defined in claim 1 wherein the
ceramic band is fixed to the metal band.

5. The protective device defined 1n claim 1 wherein each
of the strips has a pair of longitudinal ridges engaging the
respective surface of the workpieces and forming therewith
a compartment, the device further comprising

means for evacuating the compartments and adhering the

strips to the workpieces.

6. The protective device defined 1n claim 1 wherein the
ceramic band fits complementarily to the metal band and
clastomeric strips.

7. The protective device defined in claim 6 wherein the
ceramic band 1s of trapezoidal section having side surfaces
diverging away from the workpiece surfaces, the elasto-
meric strips having edge surfaces complementary and par-
allel to the respective side surfaces of the ceramic band.

8. The protective device defined i1n claim 1, further
comprising

means for feeding an inert gas to the chamber.

9. The protective device defined in claim 8 wherein the
ceramic band forms a longitudinal passage connected to the
cgas-feeding means.

10. The protective device defined in claim 8 wherein the
cgas-feeding means includes a porous feed tube in the pas-
sage.

11. The protective device defined 1n claim 1 wherein the
metallic band has ends and an outer surface provided at one
of the ends with an anchor, the device further comprising

a flexible tension element connected to the anchor.

12. The protective device defined 1n claim 10 wherein the
metallic band 1s provided at each of its ends with a fitting,
the device further comprising

means including a clip engageable between the fittings for
holding the ends of the metallic band and ends of the
strips together with the device generally annular.

13. The protective device defined in claim 11 wherein
cach fitting 1s an eye open laterally of the metallic band and
the clip has a pair of legs engageable 1n the respective eyes.

14. The protective device defined 1n claim 11 wherein the
strip ends are stepped and overlap when held together.
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